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OOMiPI^TiE ^ECTHCATIOiN. 
Pneumatic Tires 



We, The Goodyear Tire & Rubber 
Company, a cotporation organized under the 
Laws of the State of Ohio, United States of 
America^ with offices at 1144, East Market 

5 Street, Akron, Ohio, United States of 
America, do hereby declare the mvention, for 
which we pray that a patent may be granted' 
to us, and the method by which it is to be 
performed, to be particularly described' in and 

10 by the following statement: — 

This invention relates to the fabrication of 
pneumatic tires having improved' resistance to 
groove cracking and is concerned with a pro- 
cess for treating unvulcanized treads as well' 

15 as vulcanized tires. 

Increases in the production' of automobiles 
and other transportation vehicles 'have made 
large inventories of pneumatic tires mandatory. 
These tires may be stored in mounted condi- 

20 tion as pan of a stored- vehicle, or they may 
Ibe stared in an unmounted condition. In 
either event, pneumatic tires, both in storage 
and in use, are subjected to various factors 
which cause groove cracking. Groove cracking 

25 is the opening of small 1 fissures within 1 the 
depressed tread area of the road-contacting 
portion of a tire and is believed to result from 
the introduction of oxygen and/or ozone into 
rubber molecules which in turn causes a 

30 hardening of the exposed area of the rubber. 
■This hardened surface tends to crack or fissure 
which permits oxygen and/or ozone from the 
atmosphere to penetrate deeper into the rubber 
composition where (further hardening and sub- 

35 sequent cracking result, with the ultimate 
development of a potentially dangerous condi- 
tion in the tire structure. As expected, groove 
cracking is accelerated when the rubber is 
under tension 1 or compression. For example, 

40 when stored automobiles are allowed to rest 
tip on mounted tires, static tension is created:, 
and when tires are in operation on a moving 
vehicle, dynamic tension is produced. 
Many efforts have been directed toward 



alleviating this serious problem! which magnifies 45 
as the size of the tire is increased. For 
example, various devices have been used to 
attempt to relieve the stresses and strains 
created within the grooves during the curing 
process. This has been done by treating the 50 
grooves with heat of one form or another. 
This is objectionable because it requires a 
separate operation. Also, dt is known to insert 
soft rubber plugs in unvukanized treads, often 
referred to as green treads, prior to tire con- 55 
etruction, but this is open to the objection 
that due to the flow of rubber when the tires 
are molded and cured the location 1 of the soft 
plugs cannot be controlled to coincide with 
the grooves in the tread, and soft rubber in 60 
the raised portions of the tread, e.g., buttons 
or ribs, causes uneven wear. In addition* dt is 
known to coat vulcanized articles with un- 
vulcanized elastomeric compositions. However, 
this is not a satisfactory method for preventing 65 
groove cracking in tires because the elastomers 
tend 1 to strip from 1 the road-contacting area' of 
the tire due to constant flexing and heat 
buildup. 

(It is an object of this invention to construct 70 
a pneumatic tire which is resistant to groove 
cracking. 

It is another object of this invention to 
fabricate a tire according to a process whereby 
the tire is rendered resistant to groove crack- 75 
ing. 

-The objects of this invention 1 are accom- 
plished by coating that portion of a freshly 
prepared unvulcanized tire tread which corres- 
ponds to the ultimate road-contacting area of 80 
the tire with a tenaciously adherable, elasto- 
meric composition and subsequently co-curing 
the coating and tire. 

The elastomeric compositions are applied to 
the treads in the form of cements which are~ 85 
made by dissolving the rubbery materials in 
suitable solvents. 

Various elastomeric compositions are useful 
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in the practice of this invention, either alone, 
admixed with each other or admixed with 
other rubbery compositions. For example, the 
ozone resistant elastoaieric materials such as 

5 the various neoprenes (polychioroprenes}, 
cfdorosuffonated polyethylenes (sHypaions), 
alcohol soluble nylons (polyamides) and' the 
reaction products of aliphatic mono- 
mercaptans and polymers of conjugated 

10 diolefins are useful in the practice of this 
invention. 

Neoprene is a rubbery polymer of a 2- 
cMorobutadiene-il,3, commonly known as poly- 
chloroprene, or rubbery polymers of iZ^-di- 

15 chloTobutadiene-1,3 or rubbery copolymers of 
a chlorobutadiene-1,3 with monomers copoly- 
merizable therewith, such as isoprene, 
butadiene*l,3, styrene, acrylonitrile, etc. The 
typical! neoprenes are known to the trade as 

20 ^GN," *' KN>" '%» "GR-^M," "AC," 
"CG," u GR-4M^10 " and others. 

By the generic term " nylon " is meant any 
long chain synthetic polymeric amide which 
has recurring amide groups as an integral part 

25 of the main polymer chain. The term refers 
to an entire family of polyamide resins which 
are generally products of the reaction of poly- 
carboxylic acids and polyfuncrional amines^ or 
equivalent systems, which reaction is carried 

30 out in such a way that predominantly linear 
polymers are formed. Representative examples 
of materials which come under and are in- 
cluded in the generic term " nylon," as it is 
understood' in the art, are: 

^5 1, Simple polyamides- from diamines and 
dicarhoxylic acids, such as polyhexamethylene 
adipamide, or polydecamethylene sebacamide. 

2. Simple polyamides from amino carboxylic 
acids, or their equivalents such as poly- 

40 merized epsilon caprolactam. 

3. Interpolyamides from two or more salts 
of diamines and dicarhoxylic acid, such as the 
co-condensation .product of hexamethylene 
diamine, adipic acid, decamethylene famine, 

45 and sebacic acid. 

4. Interpolyamides from one or more 
diamme^icarboxyhe acid salts and amino 
carboxyitc acids, or equivalents thereof, such 
as the co-condensation- product of hexa- 

50 methylene diamine, adipic acid and epsilon 
caprolactam. 

5. Simple polyesteramides from diamines, 
dicarhoxylic acids and glycols, such- as the 
condensation product of hexamethylen* 

55 diamine and adipic acid with ethylene glycol', 
o*. Derivatives or reaction products from the 
polymers in the above examples. For example, 
any of the polymers which have been shown 
An the above examples when treated with 

60 formaldehyde, phenol-formaldehyde or urea- 
formaldehyde. Modified polymers of this class 
may be termed ** N-afkoxylated polyamides." 

7. N-alkylated polyamides. For example, the 
condensation product of N-N J -diisobutyi hexa- 

65 methylene diamine and adipic acid. 



Any of the above-described materials and 
other nylons known in the art may be used as 
me protective covering. 

Hypalon is a synthetic vulcanizable thermo- 
setting elastomeric composition which is 70 
genericaily denned as chlorosulfonated- poly- 
ethylene which is marketed by E. I. du Pont 
de Nemours and Company, 

The elastomeric reaction products of 
aliphatic monomercaptans and polymers of 75 
conjugated- diolefins which are useful in the 
practice of this invention are the new 
synthetic rubbers made by reacting at least one 
aliphatic mono-mercaptan containing from 1 
to 6 carbon atoms, such as methyl mercaptan, 80 
with at least one synthetic rubber latex con- 
taining a polymer selected from the group 
consisting of emulsion-pdymerized conjugated 
diolefins containing from 4 to 6 carbon atoms, 
such as poiybutadiene, and emulsion-poly- 85 
merized copolymers of at least one conjugated 1 
diolefin containing from 4 to 6 carbon atoms 
with up to an equal amount by weight of at 
least one monomer containing a reactive com- 
ponent selected from the group consisting of 90 
vinyl and vinylidene radicals poiymerizable 
with said diolefins the double bonds present in 
said polymer being saturated by reaction with 
the mercaptan to the extent of at least 30% 
of the total double -bonds present in said $5 
polymer, the mercaptan/polymer reaction 
product having a Mooney plasticity, as 
measured by the large rotor at 212° <F. of not 
less than 35. 

The latices useful in preparing the addition 100 
products include those rubber latices formed 
by the emulsion polymerization 1 of conjugated 
diolefins containing from 4 to 6 carbon atoms, 
examples of which are butadiene, isoprene, 
dimethyl butadiene, methyl pentadiene, 105 
piperylcne, and halogen-substituted derivatives 
of these dienes, such as 2-cHorobutadiene~l,3. 
These conjugated diolefins may be polymerized 
atone to form polymerized homopolymers or 
as mixtures to form polymerized interpolymers. 110 
In addition to the polymerized conjugated 
diolefins, other latices which may be used in 
preparing the addition products are the co- 
polymers of the conjugated diolefins with up 
to an equal amount by weight of a monomer 115 
having a vinyl* or vinylidene group polymerize 
able with the diolefin. Examples of these poiy- 
merizable monomers are styrene and its ring- 
substituted alkyl, alkoxy and halogen deriva- 
tives such as para methyl styrene, ortho-para 120 
dimethyl styrene, para methdxy styrene, and 
the chloro or bromo styrenes,* the aJpha sub- 
stituted styrenes such as alpha methyl styrene 
and alpha-para' dimethyl styrene; acrylic and 
methacrylic acids and their esters such as 125 
methyl or ethyl acrylate and methyl or ethyl 
methacrylate; the vinyl pyridines and- their ring 
substituted alkyl- derivatives such as 2-vinyI 
pyridine and 2Htnethyl 5-vinyl pyridine; 
vinylidene chloride; acrylonitrile and its 130 



alpha-alky* and baJogen substituted: derivatives 
such as methacrylonitrile. Specific examples of 
these copolymers aie me copolymers of 
butadiene and' styrene and the copolymers of 
5 butadiene and acrylonitrile. Copolymers formed 
with more than 50% by weight of me co- 
polymerizable monomer containing the vinyl 
or vinylidene group are not included in the 
preparation of the addition products of this 

10 invention since these copolymers do not possess 
the desired rubber-like properties. 

The latices of the polymers used in pre- 
paring the addition products are themselves 
prepared by methods weU known- in the pro- 

15 duction of synthetic rubber, and may be either 
the so-called "hot rubber " latices or "cold 
rubber " latices. In preparing a " hot rubber " 
fetex the conjugated diolefin, with or without 
the polymerizable monomer, is emulsified in 

20 about twice the total monomer weigjit of 
water, using about 1 % to 6% by weight of 
the total 1 monomers of suitable emulsifying 
agents such as ammonium or aUoaM metal salts 
of fatty or rosin acids, examples of which 

25 are stearic, palmitic, oteic, hydrogenated 
tallow acids or hydrogenated rosin acids. 
Synthetic emtusifiers including afeli metal- 
salts of alfcyl aryl' sulfonic acids such as the 
sodium salts of alkylated benzene or naphtha- 

30 Jene sulfonic acids and alkali metal salts of 
fatty alcohof sulfates such as sodium dauryl 
sulfate may also be used. To promote or 
accelerate the polymerization' of the monomers, 
from 0.1% to 0.5% by weight of the 

35 monomers, of a catalyst is incorporated into die 
mixture. The catalyst generally used in the 
preparation of " hit trubber" is potassium 
persulfate. However, such catalysts as alkali 
metal salts of perborates, benzoyl peroxide or 

40 hydrogen peroxide may also be used. A 
mercaptan is usually employed! in amounts of 
from 0.1% to 1.0% by weight based on the 
monomers to terminate the polymerized chains 
of the molecules and- thereby control the weight 

45 and configuration of the polymer molecules, as 
they form. Suitable modifiers inChide aliphatic 
primary and tertiary mercaptans containing at 
feast ©" carbon atoms per molecule such as 
octyl, dodecyl, hexadecyl, octadecyl' and benzyi 

50 mercaptan. In preparing " hot rubber " latex 
the reaction mixture is maintained at about 
122° iF. until' about 70% of the monomers are 
converted 1 into polymer. Some of the more 
volatile unreacted monomers are vented off 

55 by lowering the pressure over the reaction 
mixture. Any remaining monomer is then 1 re- 
moved by steam stripping, vacuum distillation, 
or by passing an inert gas such as nitrogen 
through the latex. 

60 In preparing so-called "cold rubber" 
latices, the same general 1 procedure is used' 
as that described for the preparation of " hot 
rubber" latex except that a lower reaction 
temperature (in the range of from- 41 to 55° 

65 F.) is maintained. For this reason a more 



active catalyst system must be employed 1 in' 
preparing "cold rubber," if comparable re- 
action rates are to fee maintained. In "cold 
rubber " formulations several catalyst systems 
are known which provide satisfactory reaction 70 s 
rates among these being a mix ture of sodium 
formaldehyde sulfoxylate, an- organic hydro- 
peroxide and an iron salt; a mixture of a 
polyethylene poiyamine, an iron salt and an 
organic hydroperoxide; a mixture of an iron- 75 
pyrophosphate complex and an organic hydro- 
peroxide; or a mixture of an iron-ethylenedi- 
emine tetraacetic acid complex and' an organic 
hydroperoxide. 'In other respects the procedure 
for preparing "cold rubber" is the same as 80 
that used for producing " hot rubber" 

As indicated above, the use of aliphatic 
mercaptans in polymerization reactions as chain 
transfer agents is well known. For this purpose 
{relatively small amounts (from 0.1 to 11%) of 85 
mercaptans containing at least 6 carbon atoms 
are usually employed since lower molecular 
weight mercaptans appear to inhibit the poly- 
merization reaction and are consumed rapidly 
in forming very short chains, so that the desired 90 
degree of polymerization is prevented. The 
function of die mercaptan in this polymeriza- 
tion reaction is to clkm-terminate the poly- 
merized molecules so as to control the 
molecular weight of the polymer. 95 

The mercaptans used in preparing the addi- 
tion products useful in the practice of this 
invention are the aliphatic mono-mercaptans 
containing from 1 to 6 carbon atoms per 
molecule. Mercaptans falling within' this 100 
definition are the methyl, ethyl, propyl, iso- 
propyl, butyl, isobutyl, amyi, isoamyl, and 
hexyl mercaptans, as well as other secondary 
or tertiary mercaptans containing the indicated 
number of carbon atoms per molecule. The 105 
mercaptan 1 or mixtures thereof are usually pro- 
vided in an amount up to 400% in excess of 
the amount theoretically required- to furnish the 
desired 1 degree of saturation in the addition 
product. 110 

It has been found that a degree of satura- 
tion equivalent to reaction of the mercaptan 
with 30% or more of the double bonds- of 
the polymer can be achieved without accom- 
panying loss of the rubber-like character of 115 
the polymer and, indeed, with the production 
of a modified polymer which has substantially 
improved 1 physical , properties as compared to 
those of the unmodified base polymer. This 
higher degree of saturation without accom- 120 
panying degradation of the polymer can be 
achieved' by conducting the reaction in 1 the 
absence of any substantial amounts of oxygen- 
and in the presence of a catalyst system' which 
produces free radicals capable of aiding in the 125 
polymerization of diolefins. By the absence of 
substantia! amounts cf oxygen* is meant that 
no oxygen has been- deliberately added to the 
reaction mixture whether in the form' of oxygen 
gas, air or other gaseous mixture or in the 130 
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form of compounds capable of yielding sub- 
stantial anrounts of oxygen under the condi- 
tions of reaction. However, oxygen from the 
air or otther source, to the extent to which it 

5 may incidentally dissolve in the reaction mix- 
ture, appears to have no adverse effect upon 
the properties of the addition product. 

The catalyst systems which have been found 
to toe operative to produce the desired degree 

10 of saturation without accompanying degrada- 
tion of the polymer include the organic azo 
compounds wherein the azo group is acyclic and 
bonded from both of the nitrogen atoms to 
carbon atoms which are aliphatic in character 

15 and at least one of which carbons is tertiary 
and in which one of the carbons bonded to 
said tertiary carbon atom has its remaining 
valences satisfied by oxygen- and/or nitrogen. 
(Particularly effective catalysis of this type are 

20 azcKidisobutyronitrHe having the formula 

ON ON 
CH, | | ' CH, 

GH 3 CH, 

and dimethyl azoisobutyrate having the 
formula 

OH, GH 3 
CH 3 — <L-4N= N-C-OR, 
COOOH, OOOCH, 

25 Other catalytic systems which may be 
employed are an organic 'hydroperoxide, such 
as cumene hydroperoxide and para-menthane 
hydroperoxide alone or in mixture with (1) 
sodium formaldiehyde sulfoxylate and an iron 

30 salt, (2) a polyethylene polyamine and an iron 
salt, (3) an iron^trrylenediamine tetraacetic 
acid complex and (4) an iron-pyrophosphate 
complex. While the rate of addition of the 
mercaptan to the polymer depends in part upon 

^5 the amount of catalyst used, it has been found 
that the reaction will take place in the presence 
of from 0.1 to 2 parts of catalyst to »100 parts 
of polymer in the reaction mixture. 
In the preparation of the addition products 

40 useful in the practice of this mvention the 
latex or mixtures of latices containing from 
15 to 60%, and preferably 20 to 35%, solids 
by weight are charged, into a reaction vessel. 
Any residual air in the vapor space above the 

45 latex and' in 1 the latex itself is removed by 
evacuation. The catalyst and, in some casesj 
an emuisifier are then added. The mercaptan 
or mixtures thereof, provided' in excess of the 
amount required to saturate the double bonds 

50 of the polymer in the latex to the desired 
level, are added. The excess can vary up to 
100% of the amount required. Although the 
reaction wili proceed at room- .temperature and 
even at temperatures below room 1 temperature, 



it has been found' expedient to heat the re- 55 
action mixture to from 45 to 90° C and pre- 
ferably from 50 to 65° C. The time of reac- 
tion required to achieve a selected level of 
saturation will depend upon the particular re- 
actants, the concentrations thereof, the amount 60 
of catalyst, the temperature of the reaction and 
the degree of saturation desired. In general, the 
reaction time will vary from 1 to 24 hours 
and, in certain cases, even longer. 

After the desired degree of saturation has 65 
been reached, as determined by the increase in 
solids content of samples taken from the re- 
action mixture or by measurement of the 
residual mercaptan in an aliquot sample, the 
excess mercaptan is stripped from the reaction 70 
inixture. The usual method of obtaining the 
addition product is by coagulating the latex 
and washing and 1 drying the rubber product 
which is then in a form suitable for com- 
pounding and processing on rubber manu- 75 
facturing equipment. 

Of the addition products useful' in the 
practice of this invention, among those pre- 
ferred are the products prepared by the addi- 
tion of the Cj to C c mercaptans to poly- 80 
butadiene and polyisoprene. Particularly 
interesting properties have been observed in 
the addition products of methyl or ethyl 
mercaptan and polybutadiene, the total double 
bonds of the polybutadiene being saturated to 85 
the extent of from 65% to 98%. 

The ozone resistant elastomeric materials 
which are useful in the practice of this inven- 
tion are das torn eric materials which are more 
resistant to degradation from ozone than 90 
ordinary tire rubbers and are also more re- 
sistant to the effects of degradation due to 
oxygen. Also, they are normally more resistant 
to cracking from constant flexing than 
ordinary tire rubbers. 95 

Customarily, the ozone resistant rubbery 
elastomers are prepared in the form of cements 
by dissolving them in suitable solvents prior to 
use. Any of the known solvents are useful for 
this purpose, either alone or in mixtures. For 100 
best results the neoprenes, the reaction 
products of aliphatic mono-mercaptans and 
polymers of conjugated diolefins and the 
Hypalons are customarily dissolved in an 
aromatic solvent such as benzene, toluene, 105 
xylene, acetone, methyl 1 ethyl ketone, cyclo- 
hexanone, etc., and nylon is customarily dis- 
solved in an alcohol, e.g., ethyl 1 alcohol, 
methyl alcohol, isopropyl alcohol, etc. 

While best results are obtained if the treads H0 
are coated" soon after being extruded, non- 
fully equivalent results are obtained if the 
coating is completed at a later period but 
while the treads remain unvufcanized. If 
desired 1 , the coatings can be applied* to the 115 
treads of fabricated green tires any time prior 
to curing. When- freshly tubed treads are 
coated, the treads may be partially cooled by 
water or other means prior to the coating 
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process. However, it is essential (that she treads 
be absolutely dry at the time the coating com- 
position is added thereto, and it is desirable 
that the tread stock be warm. Preferably, the 

5 treads are coated* within- a few seconds after 
coming through the extruder, commonly re- 
ferred to as a tuber. However, satisfactory 
results have been obtained when the elapsed 
time was as much as 30 minutes to an hour 

10 between* the tubing step and the coating step, 
and improved tires can* be made by coating 
'die treads during the tire building process. 

The invention will- be more fi% under- 
stood from the foHowing detailed description 

15 when read in connection with the accompany- 
ing drawing, wherein:: 

Figure -1 is a cross-section; of an arrange- 
ment for carrying out one embodiment of the 
invention!; 

20 Figure 2 is a cross-section to a larger scale 
of the unvulcanized tread taken along the dines 
2— 2 of 'Figure .1 ; and 

.Figure 3 is a cross-section of a finished tire 
made according to the practice of this inven- 

25 tion. 

In the drawing, tread rubber is forced 
through a die 11 of a conventional extruder 
(tuber) 12 in order to fabricate a slab of tread 
stock 13 which is deposited onto a- moving belt 

30 14 which rides on driving and idling rollers 
15. In customary practice, imvukanazed treads 
are extruded in a form similar to that disclosed 
in Figure 2 wherein it is shown that the upper 
centre surface 16 thereof, which will- ultimately 

35 become the tread surface of the finished tire, 
is sH^itly concave and the outer side areas 
diminish on mickness in order to provide stock 
for the shoulder area of the tire which will be 
produced. In the preferred practice of the in- 

40 vention, a cement 17, comprised of a rubber- 

; like, edastomeric composition, dissolved in a 
solvent, is deposited onto the upper concave 
surface of the freshly extruded tread from a 
container 1.8. The cement is spread evenly 

45 over the upper concave surface of the tread so 
that the evaporation of the solvent leaves a 
uniform iayer il9 deposited on the road-con- 
tacting area of the unvulcamzed tread. There- 
after, the coated stock is cut into proper 

50 lengths for application to unvulcanized, green 
carcasses. The unvulcanized, finished tire is 
thereafter molded in a conventional 1 curing 
press whereby the soft rubbery compositions of 
this invention' form a continuous layer over the 

55 road<ontacting ribs 20 and the indentations or 
grooves 21. In this manner, a tire can be 
fabricated which has greatly enhanced resist- 
ance to groove cracking. 
Normally, these reaction products of 

60 aliphatic monomercaptans and polymers of 
conjugated ctf olefins, polychloroprenes, poly- 
amides and chlorosulfonated poryethylenes 
remain elastomeric over large ranges of 
temperatures without the addition of com- 

65 poimding ingredients. If desired;, customary 



compounding ingredients may be added. For 
example, they may contain- curing agents such 
as sulfur, litharge, etc.; fillers such as carbon 
bliack, clays, etc.; plasticizers such as stearic 
acid, and the various process oils, etc.; 70 
accelerators such as the oxides of magnesium 
and zinc, aldehyde amines, mercapto benzo- 
thiazole, etc.; and antioxidants such as phenyl 
beta naphthylamine, alkylated phenols, etc. 

In the practice of this invention, customarily 75 
compounded tread stocks containing reinf orc- 
ing agents or fillers such as carbon black, 
plasticizers such as stearic acid and hydro- 
carbon oils and resins., curing agents such as 
sulfur, accelerators and antioxidants are 80 
masticated on a mill' and thereafter passed 
through an extruder or tuber and cut to pro- 
vide stabs of tread stock which will be 
attached to unvulcanized or green tire carcasses 
prepared' in the customary manner by plying 85 
together layers of rubber coated fabric. 

The elastomeric rubbery cements used in 
accordance with this invention can be coated 
on the fresh .tread stock in any convenient 
manner. For example, the cements may be 90 
brushed 1 on, sprayed on, or poured on the 
road-contacting portion of the tread stock. It 
is essential that the cement be confined to 
the road-contacting area. If this is not done, 
coating compositions may get into the splices 95 
and cause tread separations in the finished 
tires. Preferably, the cement is poured onto 
the central 1 concave portion of the freshly 
extruded' or tubed tread stock and thereafter 
brushed evenly on the entire road-contacting 100 
area. In order to be certain that no cement gets 
onto the shoulder area, baffle plates can be 
conveniently used. After the cement is coated 
on .the unvulcanized tread stock, the solvent is 
allowed- to evaporate and thus leave a .sub- 105 
stantially non-tacky deposit of elastomeric 
composition thereon. This is necessary to 
ensure that none of the soft composition gets 
into the splice area when the treads are cut. 

In the practice of this invention, the cured 110 
elastomeric coating material, which is cured 
as a unitary part of the tire tread area, helps 
relieve the stresses created by dynamic and 
static tensions and helps prevent cracking 
because the coating has become a unitary part 115 
of the tread rubber. In fact, the plane of 
adhesion is comprised of an intermingled zone 
containing tread rubber and the elastomeric 
coating materiar. 'Because the coatings are very 
thin, that portion of the coating composition 120 
which is vulcanized to and covers the raised 
portions of the treads, e.g., the ribs or buttons, 
is soon worn away in service to expose the 
more abrasion-resistant rubber of the .treads but 
leaving the coating composition in the grooves 125 
where it is tenaciously adhered- to the base and 
sides of the grooves to provide relief from the 
stresses and where it forms an irnpervious 
barrier to the entrance of oxygen and ozone. 

It has been discovered that best results are 130 
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obtained by coating unvulcanized or green 
treads immediately after coming from the 
extruder or tuber and while the rubber is stil 
quite warm from the mill breakdown prior to 
5 the extrusion- and from passing through the 
extruder. In this manner, the coating com- 
position readily adheres -to the warm tread 
composition, and the warmth aids in evapora- 
tion! of solvents from: the coating system. 
10 The coating which remains after evapora- 
tion of the solvent can range in thickness from 
about 0.001 of an inch up to about 0.020 of 
an inch. If the coating is thicker than 0.020, 
excessive tread wear results. The coating must 
15 be thin enough to nor interfere with the 
function of the tire but thick enough to create 
an effective barrier. Preferably, the thickness 
of the film- will range from about 0.005 of an 
inch to O.OilO of an- inch. 
20 After the tread stock has been coated with 
the cement and cut into tread' lengths, the 
coated unvulcanized treads are applied to the 
prepared unvulcanized or green carcasses, and 
the tire ds then 1 cured in a conventional mold 
25 under conventional' curing conditions. For 
example, the temperature normally will be at 
least 250° 37., and it may go up as high as 
300° iF. when large tires are being cured. The 
time of curing will customarily be at least 20 
30 minutes but may be as long as several hours, 
e#, 7 hours, for the curing of large tires. 

'In the following examples, which are not 
intended to be limitations on this invention, 
green tires were constructed according to 
35 customary practices audi using the customary 
materials. The tread portions were fabricated 
according to usual practices and were com- 
posed of mixtures of natural rubber and a 
rubbery copolymer of butadiene and styrene. 
40 The tread rubbers were compounded with 
carbon black, accelerators, curing agents and 
antioxidants according no usual practice. 

Example 1. 
lA coating cement was prepared by mixing 
45 together the following ingredients: 



Neoprene 


10.65% 


by weight 


Zinc oxide 


.12% 


r> 


JJ 


Extra light calcined magnesia .IS>% 


JJ 


JJ 


Channel black 


1177% 


JJ 


JJ 


Phenyl "beta naphmykmine -22% 


jy 


JJ 


Stearic acid 


39% 


tf 


5J 


Sodium acetate 


.09% 


» 


JJ 


Medium processing oil 


.44.% 


i> 


JJ 


Toluene 


€6.14% 


JJ 


» 




i00.00% 


jj 


JJ 



This cement was used to coat the road-con- 
tacting area of several' freshly tubed treads to 
a (thickness of about 0.002 of an inch. These 
treads were thereafter applied to green tires 
50 from production. These tires, which were size 
10 : 00 x 20, were thereafter cured in a standard 



mold at 275° P. temperature for illO minutes. 
The vulcanized tires having the thin layer of 
neoprene vulcanized to the tread area were 
tested on a test vehicle under normal operat- 65 
ing conditions. The results showed vast im- 
provement over the uncoated tires which were 
operated on the test vehicle as a standard for 
comparison. 

(Example 2. 70 
A coating cement was prepared by dissolving 
15% by weight of nylon in £5% by weight of 
ethyl alcohol. This cement was used to coat 
the road-contacting area , of several freshly 
tubed treads to a thickness of about 0.002 of 75 
an inch. These treads were thereafter applied 
to green tires from production. These tires, 
which were size 10:00x20, were thereafter 
cured in a standard mold at 275° F. tempera- 
ture for lilO minutes. The vulcanized tires BO 
having the thin layer of nylon vulcanized to 
the tread area were tested on a test vehicle 
under normal operating conditions. The results 
showed vast improvement over the uncoated 
tires which were operated on the test vehicle 85 
as a standard for comparison. 



Example 3. 
A coating cement was prepared as follows: 



Hypalon* 


100.00 grams 


Stabelite Resin A (hydrogen- 




90 


ated rosin ester) 


a.25 


JJ 


Stearic acid 


.50 


JJ 


Extra light calcined' magnesia 


20.00 


JJ 


Channel black 


20.00 


J5 


Benzothiazyl disulfide 


1.25 


» 95 


Sulfur 


,75 


JJ 




143.75 


JJ 



*a chlorosulf onated polyethylene 



A cement was prepared by dissolving the 
above-described formulation in toluene in a 100 
proportion of 725 grams of Hypalon com- 
pound per gallon of toluene. This composition 
was used to coat the roadHContacting area of 
several freshly tubed treads to a thickness of 
about 0.002 of an inch. These treads were 105 
thereafter applied to green tires from produc- 
tion. These tires, which were size 10: 00 x 20, 
were thereafter cured in a standard mold at 
275° F. temperature for 110 minutes. The 
vulcanized tires having the thin layer of 110 
Hypalon vulcanized to the tread area were 
tested on a test vehicle under normal 1 operating 
conditions. The results showed vast improve- 
ment over the uncoated tires which were 
operated on the test vehicle as a standard for 115 
comparison. 

Example 4. 
A coating cement was prepared by mixing 
together the following ingredients: 
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Rubber A* 


85.0 parts 


National rubber (smoked sheet) 


15.0 « 


Sulfur 


1.0 „ 


Zinc oxide 


3.0 „ 


Caribou black 


30.0 „ 


Pine tar 


5.0 „ 


A mixture of phenyl beta najphthyj:- 





amine and diphenyl-p^henylene 
diamine 1.0 „ 

10 Stearic add 1.0 „ 



Polymerized trimethyil! dihydro 

quinoline 1.5- „ 

Mcrcapto ibenzothiazole 1.5 „ 

IMphenylguaiuduie 0.4 „ 

15 144.4 parts 

The reacdon product of 100 pacts of poly- 
butadiene and (61.5 parts of methyl mercaptan 
reacted at a temperature of 122 (F. to about 
80% saturation. 

20 Eighty-two and one half pounds of the stock 
iwere mixed with eight and one half pounds, of 
ethyl hydroxy trimethyl ammonium hydroxide, 
and the mixture was dissolved in ninety and 
one half gallons of toluene to foim a- cement. 

25 This cement was used to coat the road- 
contacting area of several freshly tubed treads 
to a thickness of about 0.002 of an inch. 
These treads were thereafter applied to green 
tires from production. These tires, which were 

30 size 10:00 x 20, were thereafter cured in a 
standard mold at 275° (F. temperature for -110 
minutes. The vulcanized tires having the thin 
iayer of rubber A vulcanized to the tread area 
were tested on a test vehicle under normal 

35 operating conditions. The results showed vast 
improvement over the uncoated tires which 
were operated on the test vehicle as a standard 
f or comparison. 
While certain representative embodiments 

40 and details have been shown- for the purpose 
of illustrating the invention, it will! be apparent 
to those skilled in this art mat various changes 
and modifications may be made therein with- 
out departing from- the scope of. the invention, 

45 as denned by the appended claims. 
WHAT WE OLAIM IS: — 

1. A method for the preparation of a tire 
having a tread area which comprises grooves 
between raised anti-skid members, the tires 

50 having an enhanced resistance to groove 
cracking characterized by the step of (1) coat- 
ing the crown or urwuicanized tread stock with 
a thin layer of oinaired, vulcanizaWe, ozone 
resistant, elastomeric material in the form of 

55 a cement, (2) placing the treated aread stock 
on an unvuicanized tire carcass to provide a 
green tire, and (3) thereafter curing the green 
tire, 

2. A method according to Claim 1 in which 
60 the crown of freshly tubed unvuicanized tread 

stock is coated with a thin layer of ozone 
resistant elastomeric composition. 

3. A method' according (to Claim 2 in which 



the layer of ozone resistant elastomeric com- 
position is about 0.001 Co 0,020 of an inch in 65 
Nthickness. 

4. A method according .to Qaam 1, 2 or 3 
in which the ozone-resistant elastomeric 
material is a chloro-sulfonated polychloroprene. 

5. A method according to any of Claims 1 70 
to 3 in which the ozone resistant elastomeric 
material is a chloro-sulfonated polyethylene. 

6. A method according to any of Claims 
1 to 3 in which the ozone resistant elastomeric 
material is an alcohol-soluble polyamide. 75 

7. A method according to any of Claims il 
to 3 in; which the ozone resistant elastomeric 
material' is an elastomeric addition product of 

(a) at least one aliphatic mono-mercaptan 
having from 1 to 6 carbon atoms and (b) 80 
at least one synthetic rubber latex contain- 
ing an emulsion polymerized polymer of at 
least one conjugated diolefin having from 4 
to 6 carbon atoms with from none to an 
equal amount by weight of at least one 85 
monomer containing a reactive component 
selected from the group consisting of vinyl 
and vinylidene radicals which are polymeriz- 
able with said diokfin, 
in which the double bonds present in the 90 
polymer are saturated by reaction with' the 
mercaptan to the extent of at least 30% of 
(the total double bonds present in the polymer, 
the addition product having a Mooney plas- 
ticity, (large rotor) of not less than 35. 95 

&. A method according to Claim (7 in which 
the polymer of the elastomeric addition pro- 
ducts is polybutadiene. 

9. A method according to Claim i7 in which 
the polymer of the elastomeric addition pro- 100 
ducts is polyisoprene. 

/10, A method according to any of Oaims 
1 to 9 in which the cjpwn area has shoulder 
areas on each side of said crown area. 

dl. A vulcanized tire having a tread area 105 
with enhanced resistance to groove cracking 
characterized by a carcass having a tread' area 
comprised of a vulcanized tread composition 
which is vulcanized to the carcass, the tread 
area being defined by a shoulder area and a 110 
road-contacting area, the road-contacting area 
being further defined by roacU^ntacting pro- 
jections and non^road-contacting grooves, the 
road-contacting area having a thin layer of 
ozone resistant elastomeric composition tena- 115 
ciousdy adhered to the outer surface thereot 
said composition comprising polychloroprene, 
chlorosulphonated polyethylene, alcohol-soluble 
nylon or the reaction product of an aliphatic 
mercaptan with an elastomeric diene polymer. 120 

12. A tare according to Claim 11 in- which 
the ozone resistant elastomeric composition is 
tenaciously vulcanized in grooves of the road 
contacting area. 

'13. A tire according to Claim 11 or 12 125 
in which the ozone resistant elastomeric com- 
position is at least one of the elastomeric 
addition products of 
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(a) at least one aliphatic mono-mercaptan 
having from 1 to 6 carbon atoms and! (b) 
at feast one synthetic rubber iatex contain- 
dug an emulsion polymerized polymer of at 
5 least one conjugated diolenn having from 
4 to 6 caibon atoms «with from none to an 
equal amount by weight of at least one 
monomer containing a reactive component 
selected from the group consisting of vinyl 
1 0 and vinylidene radicals which are poiymeriz- 
able with saidi dioiefin> 
in which the double bonds present in the 
polymer are saturated by reaction with the 
mercaptan to the extent of at least 30% of 
15 the total doubfe bonds present in the polymer, 
the addition product having a Mooney plas- 
ticity, (large rotor) of not Jess than 35. 

>14. A lire according to Claim 13 in which 
the polymer of the elastomeric addition pro- 
20 duct is polybutadiene. 

15. A tire according to Claim 13- in which 
the polymer of the elastomeric addition pro- 



duct is polydsoprene. 

16. A tire according to Claim ill or 12 

in which the layer of ozone resistant elasto- 25 
meric composition is about 0,001 to 0.020 of 
an inch in thickness, 

17. An improved unvulcanized; tire tread 
characterized by a crown area halving shoulder 
areas on each side of the crown area, the 30 
crown area having a chin Jayer of an unvul- 
canized ozone resistant elastomeric material 
thereon comprising poIycJhloroprene, chloro- 
sulphonated polyethylene, alcohol-soluble nylon 

or the reaction product of an aliphatic mer- 35 
cap tan with an elastomeric diene polymer. 

iL8. A method for the preparation of a tire 
having increased resistance to groove cracking 
substantially as set forth and described herein- 
before. 40 

19, A vulcanized tire having increased 
resistance to groove cracking substantially as 
set . forth and described hereinbefore. 
(MARKS & <MRK. 
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